
ERM-Southwest , inc.
16000 Memorial Drive • Suite 200« Houston. Texas 77079-4006 • (713) 496-9600

S e p t e m b e r 29, 1989!"

Mr. Garret BondyU . S . Environmental Pro t e c t i on Agency1445 Ross Avenue, S u i t e 1200D a l l a s , T e x a s 75202 W . O . |92»13
S u b j e c t : Phase I I W o r k P l a n , A r k w o o d , I n c . S i t e , Omaha, Arkansa s
Dear Mr. Bondy:
In response to your l e t t e r of S e p t e m b e r 13, 1989 and at the requestof Mass Merchandi s er s / I n c . , E R M - S o u t h w e s t , Inc . is p l ea s ed top r o v i d e y o u wi th thi s copy o f t h e F i n a l Phase I I W o r k P l a n . F o ryour convenience, cop i e s of i n d i v i d u a l page s which were revisedbased on the l a t e s t EPA comments have a l s o been p r o v i d e d on whichthe new material is u n d e r l i n e d and any d e l e t e d mater ia l crossedout. An item by item re sponse to these comments is provided below.
The f o l l o w i n g comments are numbered to correspond to your S e p t e m b e r13, 1989 l e t t e r :

Pacr e_ 2: Para. 4 ; T h i s p r o p o s e d s a m p l i n g o n l y in c lude s N e wS e c t i o n 2.2.2 should be m o d i f i e d to includeI n a d d i t i o n , p l e a s e eva lua t e t h e b e n e f i tCricke t S p r i n g .t h e R a i l r o a d S p r i n g .of m o n i t o r i n g on-site ground water m o n i t o r i n g w e l l s dur ing thes a m p l i n g p e r i o d . It would seem b e n e f i c i a l to under s tand orknow if water l e v e l s in w e l l s react to a s i g n i f i c a n t rainevent and the r e l a t i o n s h i p of water level f l u c t u a t i o n s in themoni tor ing wel l network.
Response: Both of these s u g g e s t i o n s have been incorporatedinto the work p l a n . It should be noted that no hydrograph isa v a i l a b l e f or th e rai lroad tunnel s p r i n g . It i s unknown i fthe ra i l road tunnel s p r i n g reacts w i t h i n a s imi lar time f r a m eto r a i n f a l l events as does New cricket s p r i n g . Thei n s t a l l a t i o n of a t emporary s t a f f gauge in the ra i lroad tunnelchannel w i l l give a n i n d i c a t i o n o f t h e s p r i n g ' s f l o w s tage.
Page 2-3. P a r a , l: I n c l u d e a provision for Mr. Barker ton o t i f y EPA pr ior to the s a m p l i n g event i f p o s s i b l e . A l s o , Mr.Barker should be replaced by an ERM representative ifl o g i s t i c a l l y p o s s i b l e .
R e s p Q n p e t T h e s e prov i s i on s were added to the work p l a n .

2-.6. Para. 2: How w i l l the "quality" of the water bede t ermined?

c
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Response: The text of the work p l a n was m o d i f i e d to ind i ca t ethat the presence or absence of target parameters would bedetermined by labora t ory ana ly s i s . A rap id ( 4 8 - h o u r )turnaround would be requested for a n a l y t i c a l r e su l t s .
Page 2-6. Para. 3: W h a t ins tances would cause PVC cas ing tobe s u b s t i t u t e d for s t e e l?
Response t T e x t was added to c l a r i f y under what circumstancePVC would be s ub s t i t u t ed for s t e e l .
Page 2-_6_, .Para. 3: D e f i n e in more d e t a i l what criteria w i l lbe used to de t ermine if a we l l nest is a p p r o p r i a t e .
R e s p o n s e ; The a p p r o p r i a t e n e s s of a wel l nest w i l l bedetermined in the f i e l d at a time when all the pert inentgeologic*? i n f o r m a t i o n can be e v a l u a t e d . H o w e v e r , a d d i t i o n a ltext was added to the work p l a n to prov ide f u r t h e r d e t a i l s ofsome of the cr i t er ia to be used in making th i s d e c i s i on .
Page 2-9. P a r a , l: It i s unclear i f al l o f the l o g s w i l l beused on all of the w e l l s . C l a r i f y t h i s and e x p l a i n thel imi ta t i on s of the logs for given borehole condit ions.
Response! More i n f o r m a t i o n was added to the work p l a ne x p l a i n i n g the l i m i t a t i o n s o f th e s e l e c t ed g eophys i ca l l o g s .As d i s c u s s e d , it is our intent to use the entire suite of l og son the d e ep on-site w e l l , W - 1 3 , and monitor well P W - l .
Page 2-10. Para l:a v a i l a b l e . Provide a schedule with dates when

Response: The m i l e s t o n e chart shown on F i g u r e 2~2 i n d i c a t e sthe s ch edu l e and sequence of events. Phase II work wi l l beginon October 2, 1989.
As discussed in the Sept ember 11, 1989 meeting, the dye tracers t u d y cannot be c o m p l e t e d in time to be in c luded in the f i n a lRI report . If a p p r o p r i a t e weather c ond i t i on s do no t occur,it may al so not be p o s s i b l e to c o m p l e t e the f i n a l well ands p r i n g s a m p l i n g event and serial s a m p l i n g event prior tosub tn i t ta l o f the f i n a l RI report. In thi s case, data f r o mthese two s a m p l i n g events w i l l not be a v a i l a b l e for inc lus ionin the inorganic water chemistry study.
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T h e r e f o r e , it is p r o p o s e d that the r e su l t s of the dye tracers tudy be submitted in a s epara t e document to be a p p e n d e d tothe f i n a l RI report . Once a p r o j e c t e d c o m p l e t i o n da t e isa v a i l a b l e for the tracer s t u d y , a d e a d l i n e w i l l be e s t a b l i s h edfor c o m p l e t i n g the remaining two water s a m p l i n g ta sk s ,assuming they have not a l r e a d y taken p lac e . If the serials a m p l i n g event has not been c o m p l e t e d by the d e a d l i n e , it w i l lb e e l i m i n a t e d . If th e f i n a l wel l and s p r i n g s a m p l i n g eventhas not been c o m p l e t e d by the d e a d l i n e , it w i l l be p r o m p t l yconducted r egard l e s s o f the f l o w s tage and the a n a l y t i c a l da taw i l l be a p p e n d e d to the tracer s tudy repor t . Any inorganicwater chemistry da ta obtained a f t e r submittal of the f i n a l RIreport w i l l be added to the d a t a base and eva lua t ed . Resul t sof th i s evaluat ion would be h a n d l e d as an addendum.
I f y o u have a n y questions r e g a r d i n g t h e F i n a l Phase I I W o r k P l a n ,p l e a s e ca l l me or Mr. S t e v e C a l h o u n .

S i n c e r e l y ,
E R M - S O U T H W E S T , I N C .

' ~f 11• jjJuUs*—
Richard H . F u l l e r , P . G .P r i n c i p a l

RHF/mf a: ooesA t t a c h m e n t s
cc: Bob Barker, Mass Merchandi s er s , I n c .Bob Ritchie , M c K e s s o n C o r p o r a t i o nJ e a n Mescher , M c K e s s o n C o r p o r a t i o nDinah Darman, M c K e s s o n C o r p o r a t i o nA l l a n G a t e s , M i t c h e l l , W i l l i a m s , S e l i g & TuckerBrent T r u s k o w s k i , U . S . Environmental Protec t ion AgencyDoice H u g h e s , Arkansa s Depar tment o f P o l l u t i o n Contro land E c o l o g yDan Macl^more,Douglas D i e h l , W a a t o nB R M - S o u t h w e s t , I n c .S t e v e C a l h o u n , E R M - S o u t h w e s t , inc.
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is used to mean that a s a m p l e r e p r e s e n t i n g the entiret h i c k n e s s of the ash or soil interval is o b t a i n e d . Eacho f t h e s a m p l e s w i l l b e a n a l y z e d f o r i n d i c a t o r c o m p o u n d s ,in a d d i t i o n , two ash and two soil s a m p l e s w i l l be a n a l y z -ed for c h l o r i n a t e d d i b e n z o d i o x i n s and d i b e n z o f u r a n s .
2 - 2 ground a n d S u r f a c e W a t e r I n v e s t i g a t i o n

2 .2 .1 W e l l a n d S p r i n g s a m p l i n g
One a d d i t i o n a l moderat e t o h igh f l o w , we l l and s p r i n g s a m p l i n q
? rnr 0 n^i n ^ b ^- C ° ? l e t ^ tv€m **« ^as& l i n v e s t i g a t i S S Iti s p r o p o s e d tha t t h i s ta sk b e carried f o r w a r d into pha s e II andc o m p l e t e d d u r i n g t h e f i r s t a v a i l a b l e a p p r o p r i a t e f l o w s tage . T h esame p r o c e d u r e s and p r o t o c o l w i l l be f o l l o w e d as in the prev iou s
™ ? £ « g ??* «' ^ ° n l y - C h a n g e W i l 1 b e t h e action of an ex?ras u r f a c e f l o w s a m p l i n g p o i n t a t th e northwest end o f Cr i ck e tR a i l r o a d T u n n e l . H o w e v e r , i t shou ld be p o i n t e d out that on o n l yone occasion d u r i n g the ent ire p h a s e I i n v e s t i g a t i o n was waternoted to be f l o w i n g in to the northwest end of the tunnel ins u f f i c i e n t q u a n t i t i e s t o permit t h e c o l l e c t i o n o f a s a m p l e .

2 . 2 . 2 S e r l f t l S a m p l i n g S p r i n g
T h e P a r s h a l l f l u m e a n d a t t a ch ed S t e v e n s recorder tha t were i n s t a l l -ed in New C r i c k e t S p r i n g have p r o v i d e d d o c u m e n t a t i o n o f th e r a p i dr e s p o n s e o f t h i s s p r i n g t o m a j o r r a i n f a l l events. B y p e r i o d i c a l l yc o l l e c t i n g s a m p l e s d u r i n g a r a i n f a l l event , i t may be p o s s i b l e tod e t e r m i n e the react ion o f c on s t i tu en t organic c onc en t ra t i on s to^creasing f. iow rates. T h e p o s s i b i l i t y o f a q u i f e r " f l u s h i n g " couldoe e v a l u a t e d and a d d i t i o n a l u n d e r s t a n d i n g o f the f l o w regime might

?? I\ ,_ v a r i a t i o n in inorgani c water q u a l i t y parame t er swould a l s o be e xamined .
t h f f c a " r i a l s a m p l i n g event, such as that j u s tbe conducted at New Cri cke t S p r i n g and the ra i l road* S a m p l i n g f o r i n d i c a t o r c o m p o u n d s a n d water q u a l i t yp a r a m e t e r s would b e i n i t i a t e d , i f p o s s i b l e , i m m e d i a t e l y b e f o r e t h er a i n f a l l event b eg in s and continue at two to f our-hour i n t e r v a l su n t i l a f t e r f l o w rates have begun to recede. A s t a f f aaae w i l l b eused .to measure the rel^yo f l o w rat s Qf the^ilroia "̂^̂"̂s p r i n g - C h a n n e l , thus a l l o w i n g c o r r e l a t i o n wi th t h e f l o w rate o f M e wC r i < ? K f t t ? g p r i n q > N e w Cricke t S p r i n g h y d r o g r a p h s i n d i c a t e that t h ef l o w rate can begin incroaaing in l e e s than one hour a f t e r r a i n f a l lb e g i n s and p e a k w i th in e igh t hour* or le s s . It w i l l t h e r e f o r e benecessary to have s a m p l e r s on ait* p r i o r to the t ime r a i n f a l lb eg in s no that the i n i t i a l , base f l o w s a m p l e can be o b t a i n e d ,
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T h e u n c e r t a i n t i e s o f weather makes l o g i s t i c s d i f f i c u l t . I f as a t i s f a c t o r y r a i n f a l l event does no t c o inc id e wi th t h e a p p r o p r i a t ep e r s o n n e l f r o m E R M - S o u t h w e s t and EPA be ing on s i t e for o therp u r p o s e s , i t may be necessary for E R M - S o u t h w e s t and EPA per sonne lto m o b i l i z e wel l in advance of an a n t i c i p a t e d storm s y s t e m , andhope for the de s ired outcome. O b v i o u s l y , th i s could r e su l t inc o n s i d e r a b l e unnecessary expense i f th e rain storm f a i l e d t om a t e r i a l i z e . As an o p t i o n , we p r o p o s e that a local i n d i v i d u a l whowould have the a b i l i t y to m o b i l i z e a t a m o m e n t ' s no t i c e i fa p p r o p r i a t e weather c ond i t i on s occurred be trained to i n i t i a t e thes a m p l i n g event- Mr. Bob Barker liv«s a p p r o x i m a t e l y 20 minute s f r o mthe s i t e and has e x p r e s s e d hi s w i l l i n g n e s s to conduct t h i s s a m p l i n gp r o j e c t in the absence of an E R M - S o u t h w e s t r e p r e s e n t a t i v e . He isf a m i l i a r w i t h th e s i t e and general s a m p l i n g pro c edur e s and couldbe q u i c k l y in s t ru c t ed as to the o b j e c t i v e s and any s p e c i a lp r o c e d u r e s t o b e u t i l i z e d f or th i s p r o j e c t ; i.e.", s a m p l ep r e s e r v a t i o n and c h a i n - o f - c u s t o d y pro c edur e s . Shou ld .the s i t u a t i o narise where Mr. Barker. has to i n i t i a t e t h i s s a m p l i n g ev en t , he w i l l£r.v to i m m e d i a t e l y contact E R M - S c u t h w e s t . I n c . . EPA and W e s t o np r o i e c t p e r s o n n e l . I f p o s s i b l e , M r . Barker w i l l b e r e p l a c e d b y a nB R M - S o _ u t h w e s t , I n c . r e p r e s e n t a t i v e w h o w i l l c o m p l e t e t h e s a m p l i n g

I f _ _ t i r n e p e r m i t s , i t i s p r o p o s e d that _wate_r l e v e l s i n t h e o n - f f j t ^m o n i t o r w e l l s b e p e r i o d i c a l l y rce_asured__<iurinq t h e r a i n f a l l anr[s a m p l i n g ev_e_nt._ _ As .a m i n i m u m e f f o r t , water.. l e v e l s w i l l be measuredb e f o r e . _the r a i n f a l l b e g i n s , a t h igh f l o w a s i n d i c a t e d by theS t e v e n s recorder in New C r i c k e t S p r i n g C h a n n e l and once or twicea s t h e f l o w rate s u b s i d e s ,
2 - 2 . 3 Ground W a t e r C h e m i s t r y C h a r a c t e r i z a t i o n

I t i s p r o p o s e d that inorganic water q u a l i t y parame t e r s f o r t h e w e l land s p r i n g s a m p l e s be more c l o s e l y examined. By e s t a b l i s h i n g back-ground value s and " f i n g e r p r i n t i n g " each of the s a m p l e s , varioust r e n d s , natural g r o u p i n g s , or anomal i e s might be noted which couldhave s i g n i f i c a n c e t o t h e c h a r a c t e r i z a t i o n o f t h e karst a q u i f e r a n ' *th e e x i s t i n g f l o w regime. Based on a n a l y s i s o f c er ta in p a r a m e t e r s ,it may a l s o be p o s s i b l e to say s o m e t h i n g about ground waterresidence times and general source areas.
T o f a c i l i t a t e th i s i n v e s t i g a t i o n , t h e a p p r o p r i a t e n e s s o f variouscomput er-genera t ed p l o t s w i l l be evaluated for use w i t h the Arkwoodd a t a . T r i H n e a r p l o t s ( P i p e r d i a g r a m s ) a n d S t i f f d i a g r a m s a r e t w oof the a l t ernat ive s currently being evaluated. It is expected thatt h i s e v a l u a t i o n and charac t e r i za t i on o f ground water c h e m i s t r y w i l lbe i n i t i a t e d e i th er b e f o r e other phase II a c t i v i t i e s begin or verye a r l y i n t h e pha s e I I s c h e d u l e . T h e r e f o r e , i f u n e x p l a i n e d d a t aa n o m a l i e s are f o u n d to e x i s t , s u f f i c i e n t t ime w i l l be a v a i l a b l e toresolve the p o t e n t i a l prob l em,
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of the l ea s t r e l i a b l e i n v e s t i g a t i v e techniques to be used in karstt errain. H o w e v e r , there are some s p e c i f i c ques t ions about theA r k w o o d , I n c . s i t e h y d r o g e o x o g y that: can only be addr e s s ed by thei n s t a l l a t i o n o f more w e l l s . T o d a t e , o n l y o n e moni tor w e l l , P W ~ 1 ,has p ene t ra t ed the S y l a m o r e sands tone into the u n d e r l y i n gOrdovic ian d o l o m i t e s . Based on th i s one w e l l , with the s u p p o r t ofoutcrop observations, some s i g n i f i c a n t conclusions were reachedconcerning the p o s s i b l e f u n c t i o n of the S y l a m o r e S a n d s t o n e as anaquitard and the apparent lack of ground water movement through thePowe l l D o l o m i t e , It i s p r o p o s e d that one a d d i t i o n a l d e e p moni torwell be i n s t a l l e d using the same method of construction as P W - i sotha t on ly th e P o w e l l D o l o m i t e w i l l b e moni tored . I m m e d i a t e l ya d j a c e n t to thi s new w e l l , a second sha l l ower well w i l l bei n s t a l l e d that moni tor s o n l y t h e S t . J o e F o r m a t i o n a n d p o s s i b l ysome o f the d e e p e r r e s i d u u m , d e p e n d i n g upon the d e p t h to b edro ck ,
During i n s t a l l a t i o n o f the d e e p w e l l , th e re s iduum w i l l b e s a m p l e dat f i v e f o o t in t e rva l s to the top of bedrock. A de c i s i on w i l l bemade as to the ne c e s s i ty of ca s ing the res iduum based on itsmois ture content and i t s a b i l i t y to produce watar. S i m i l a r l y , theneed tc case a p o r t i o n of the St. Joe F o r m a t i o n w i l l be eva lua t edbased upon the quantity and q u a l i t y of water encountered. W a t e _ rq u a l i t y w i l l - b e determined ..by a rush a n a l v _ s i s _ o f a _water s ampl e .If necessary, a casing w i l l be set and grouted in p l a c e pr i or top r o c e e d i n g w i t h the d r i l l i n g . W h e t h e r or no t the re s iduum and St.Joe F o r m a t i o n are cased, a casing wi l l be set one to two f e e t intothe P o w e l l D o l o m i t e and grouted in p l a c e . Below t h i s , the we l lw i l l be uncased if it is f e l t the hole can be maintained in an openc o n d i t i o n as i s P W * - 1 . All s t ra ta be low the re s iduum w i l l bec o n t i n u o u s l y cored wi th an NX core barrel. Cores o f the St. JoeF o r m a t i o n w i l l be c l o s e l y examined for evidence r e la t ed to thed e p t h o f karst i f i cat ion. T h i s da ta w i l l then be compared tos i m i l a r d a t a f o r P W - 1 , M W - 2 a n d M W - 3 . S a m p l e s o f t h e S y l a m o r eS a n d s t o n e w i l l b e sent t o th e l a b o r a t o r y f or p e r m e a b i l i t y t e s t i n g .C o r i n g w i l l continue to near the base of the P o w e l l D o l o m i t e .C o n s t r u c t i o n d e t a i l s o f t h e s h a l l o w , a d j a c e n t xve l l w i l l b e d e c i d e da f t e r d e e p wel l i n s t a l l a t i o n . I n g e n e r a l , s h a l l o w wel l construc-t i o n w i l l p r o b a b l y be s i m i l a r to that of M W - 1 or M W - 3 wi th the useof PVC screen and casing being sugge s t ed .
T h r e e a d d i t i o n a l residuum w e l l s are proposed for the rai lroadd i t c h . S i n c e a r e l a t i v e l y s h a l l o w saturated zone a p p e a r s to existin th i s area that may u l t i m a t e l y have an impact on probab l e exca-vat ion a c t i v i t i e s dur ing s i t s r e m e d i a t i o n , it is necessary toacquire a d d i t i o n a l i n f o r m a t i o n concerning the nature of this zoneand the extent of a f f e c t e d ground water. It i s p r o p o s e d that thesew e l l s be d r i l l e d , s ampl ed an* constructed s i m i l a r to M W - 4 and MW5 e^ee^that the uao-o€ PVC ae^een 'and-^er-atael. Aa_ l o n g as s u f _ f i c J . e n t q u a n t i t i e s remain, the g a l v a n i z e d
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s teel screen and casing., currently .stored on si te w i l l . b e used fortb.eir.. c on s t ru c t i on . . . H o w e v e r , when the g a l v a n i z e d s t e e l _ i s _ used up.It. w i l l be r e p l a c e d _ w l t h . _ P V C wel l c on s t ru c t i on m a t e r i a l s . PVC i snot known to be reactive .with on-s l te . organic c o n s t i t u e n t s and itsuse w i l l not r e s u l t _ in the r e d u c t i o n of the . q u a l i t y o f d a t a . Itis a l so propo s ed that a deeper well that monitors j u s t the St. JoeF o r m a t i o n might be i n s t a l l e d next to one of these thrse r e s iduumw e l l s . I n s t a l l a t i o n of thi s well would be d ependen t uponc o n d i t i o n s e x i s t i n g at one of these three l o ca t i on s such that awater t a b l e e x i s t s w i th in the res iduum and a s u f f i c i e n t t h i c k n e s sof St. Joe e x i s t s in which an a d j a c e n t well could be i n s t a l l e d sot h a t i t mon i t o r s j u s t t h i s hor izon. O f t h e . m o n i t o r w e l l s i n s t a l l e dto d a t e , o n l y MW-1. and M W - 5 _haye_ a water t a b l e .developed w i t h i n ther e s i d u u m . _ I n each cage, t h e p r o j e c t e d . th icknes s o f r e m a i n i n g S t .J o e ..Limestone i s l e s s _ t _ n a n _ _ t e n f e e t . T h i s i s no t , s u f f i c i e n tt h i c J c n e s s . g iven _ t h e _ p r e v a l e n t _ _ _ k a . r s _ t c o n d i t i o n s _ w i t h i n t h ^s u b c u t a n e o u s zone , in which t o _ i n s t a . l l a monitor _ w _ e _ l l _ a n d . . i n s u r ethat ..the grout or bentoni t e__sea_l w_ill I s o l a t e , the monitored zonef r o m t h e o v e r l y i n g water b ear ing zone ,_ " S u f _ f i c . i e n t .thickness" o fSt. Joe Lime s t one to . warrant an a d i a c _ f e n t monitor wel l i n s t a l l a t i o nw i l l be d e f i n e d as a. uroj.ected thickness o.f ten J t e e t or more.
Residuum s a m p l e s c o l l e c t ed during monitor well i n s t a l l a t i o n w i l lb e h a n d l e d f o l l o w i n g th e proc edure s e s t a b l i s h e d f or th e Pha s e Isoil i n v e s t i g a t i o n . The s u r f a c e s a m p l e s w i l l b e analyzed f ori n d i c a t o r c o m p o u n d s and s e l e c t e d d e e p e r s a m p l e s w i l l b e screenedf o r t h s pre s ence o f P C P . D e p e n d i n g upon t h e s creening r e s u l t s f o reach l o c a t i o n , the a d j a c e n t d e ep e r or s h a l l o w e r s a m p l e w i l l bea n a l y z e d f or th e f u l l i n d i c a t o r compound l i s t in an a t t e m p t t odocument the d e epe s t extent o f a f f e c t e d so i l .
P r o p o s e d l o c a t i o n s for the new w e l l s are shown on F i g u r e 2-1. Thed e e p nes ted w e l l s w i l l be l o c a t e d near the edge of the s i t e and asc l o s e as p o s s i b l e to the southeas tern-most res iduum wel l a l o n g therai lroad tracks. I f s r ! t a b l e condi t ions e x i s t , this w i l lf a c i l i t a t e p o s s i b l e a q u i f e i t e s t i n g t o d e t ermine i f t h e s h a l l o wwater p r o d u c i n g zones are interconnected. E x i s t i n g w e l l s M W - 3 , MW-4 or M W - 5 may be used for the same p u r p o s e . T h i s a q u i f e r t e s t i n gmay consi s t o f n o t h i n g more than pas s ive m o n i t o r i n g o f water l e v e l swi th a continuous recording data logger. However , to induce morer a p i d f l u c t u a t i o n s , p u m p t e s t i n g may b e sugge s t ed d e p e n d i n g uponthe a b i l i t y of the saturated zone in at least one of the pairedw e l l s t o p r o d u c e s u f f i c i e n t volumes o f water t o a l l o w cont inuousp u m p i n g . T h i s v / o u l d a l s o b e p r e d i c a t e d upon pr ior agreement aboutthe on-site treatment and release of the pumped ground water ,a s s u m i n g that it may conta in wood treatment c ompounds .

o
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In c o n j u n c t i o n wi th new monitor we l l i n s t a l l a t i o n , i t i s p r o p o s e dthat the s t r a t a p e n e t r a t e d by the e x i s t i n g m o n i t o r w e l l . PW-1 andthe d e e p on-si te h e l l , W - 1 3 , be examined through the use o f down-
^ni6 o f n ? h K ? 1 C a - ^hniques. An a p p r o p r i a t e su i t e o f l o g s w i l l be"lv^i ab l e ror l i t h o l o g i c d e t e r m i n a t i o n and p o t e n t i a l l y u s e f u le x a m i n i n g h y d r o g e o l o g i c c o n d i t i o n s , ghe-aa-me-e^-ciimilar su i t erun on the new d e e p mon i t o r w e l l

1 ° f a c i l i t a t e g e o p h y s i c a l» on~ s l t e w e l l , W - 1 3 , the p u m p and a l l p i p i n g w i l l b ep u l l e d f r o m t h e w e l l . T h e p r o t e c t i v e s u r f a c e ca s ing w i l l n o t b e1?S? l t ; 1 S, *>ermane"tly i n s t a l l e d and its t o t a l d e p t h isA f t e * P i l i n g the p u m p , the water level in the we l l w i l ls u f f i c i e n t t ime t o reach e q u i l i b r i u m p r i o r t o l o g g i n g .10?S, that W l 1 1 b e used i s ^pendent upon the c o n d i t i o n sen coun t e r ed . If p o r t i o n s o f the we l l are cased and above the water
i^iA»« L V?u b « d i f f i c u l t to o b ta in u s eab l e d a t a f r o m thesep o r t i o n s o f t h e w e l l . U s e o f t h e f o l l o w i n g l o g o i s b e ing p r o p o s e d :

ooooooo

N a t u r a l Gamma R a yS P
R e s i s t i v i t yT e m p e r a t u r eGamma - Gamma D e n s i t yC a l i p e rS o n i c

T a b l e , 2 - J . d i s cu s s e s t h e p o t e n t i a l u ^ e f o r each o f t h e g e o p h y s i c a ll o g s and the borehole c o n d i t i o n s under which they, can be r u n . _ Ana t t e m p t , w i l l , b e_ ma,d_e_ t o run t h i s en t i r e su i t e o f l oo s o n _ _ w e l l W-

.For.t ha t t h Q _ g g m g ^ - ^ J J M a i i o j i a n d c o r r e l a t i m lo f __ _________proposedrun on moni tor wel l P W - i . _lt wasj a r e v i o u s l y t h a t , t h e p r o p o s e d d e e p moni tor w e l l f c df o rc o n d i t i o r i s encounte .red.MhQnit is unknown what g e o l o g i c a l

d i s r u p t i o n o f e x t r a n e o u s . . s t i m u l i it for some I n s t a l l e d and itt ime . w i thou t , the
nece s sary f o rf o r s everal , agging. On the* ~

as a d d i n g ..water .which ..ish a n d , -PW-l has been ob_s_ervedIt 1,5 dry and u n a i f e g t e d by wood t_r_eatingii n t e m p o r a r i l y f i l l i n g _.it w i t hw i l . l _ be nowater f r o m <teep
pre s ent _£ondi t ion,

____HniJj, and running tha g e o p h y s i c a l1 - l . w i l l be ba i l ed drv and l e f t in its
2 ' 4 ' 4 T r a c e r

Mr. Tom A l e y has bsen requested to p r o v i d e a dye tracer s t u d y pro-p o s a l s u i t a b l e f o r u s e in t h e Phase II remed ia l i n v e s t i g a t i o n .P r e l i m i n a r y comment s f r o m Mr. A l e y i n d i c a t e h i s concurrence in the
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T A B L E g^T
Downho l_e G e o p h y s 1 Qa.1 .Techn i flu e i

A r k w o o d . I n e : . s i f rOroaha.

L o g g i n g M e t h o d
Gamma Rav

Can be U s e d J,Cased orD r v H o l e , f a i

G a m m a - G a m m a Dens_i tv

R e s i s t i v i t y

S . P .

scnic
c a l i p e r

T e m p e r a t u r e

e v o l u m e s ) , l o c a t eoundarie_s and cnrrg-

to aamma ral o g , can a l s o use
I r d i c a t e

as i n d i c a t o r ofH t h o _ l o q y

l o c a t e b_e_d bour)-d a r i e a , i n d i c a t e l i t h o -e s t i m a t ep e r m e a b i l i t y and.lata trough water qua l i t( t o t ^ l . d i s s o l v e d
f o r p o s s i b l eor d e t e c t i o n

i r r e g u l a r i t i e sin b 9 r Q h o l e su^h agcav i t i e s and washout s .
in the in t e rpr e-o f

May _ i n d i c a t i o n _nfmovementwater pro

A l l t h e l i s t e d . l o g g i n g m e t h o d su n c a e d ho l e . be n a
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b e l i e f that the wood treatment compounds themselves have acted astracers. He be l i eves , based on h i s t or i ca l and current a n a l y t i c a ldata , that pathways have been e s tab l i shed between the site and therai lroad tunnel spr ing and Hew Cricket S p r i n g . However, he alsobe l i eve s that dye s tud i e s could i d e n t i f y a d d i t i o n a l ground waterf l o w p a t h s and provide a d d i t i o n a l da ta with which to d e f i n e localh y d r o g e o l o g y .
A d e t a i l e d dye tracer s tudy work p l a n w i l l be made part of thePhase II Work Plan a& an addendum.
2 .5 Air Q u a l i t y M o n i t o r i n g
As p r e v i o u s l y d i s cu s s ed in the work p l a n , there is no need for add-i t ional air monitoring except in the immediate work v i c in i ty forworker pro t e c t i on . As during previous f i e l d a c t i v i t i e s , th i s w i l lbe carried out by the on-site h ea l th and s a f e t y o f f i c e r with taea id o f an organic vapor de t e c tor (HNU).
2.6 R e p o r t i n g Requirements
M o n t h l y progre s s report s w i l l be pr epared that summarize the analy-t i cal data received and the work compl e t ed during the previousmonth. A summary w i l l a l so be inc luded of work s cheduled and pro-posed f or th e f o l l o w i n g month.
A F i n a l Remedial I n v e s t i g a t i o n Report w i l l b e wri t t en that *•'*-marines and d i s cu s s e s both the phase I and phase 1"I s t ud i e s . **.^sf i n a l report w i l l in c lude a c o m p l e t e d i s cu s s i on o f f i e l d act*ci-t i e s , data g enera t ed , and conclusions.
2.7 S c h e d u l e
The .milestone chart, shown.on F i g u r e . 2 - 2 ind i ca t e s thsequence, of __e.vents. Phase II work w i l l begin on
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